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POWER MEASUREMENT TECHNIOUES OF 
A SYSTEM-ON-CHIP (SOC) 

FIELD OF THE INVENTION 

0001. This invention relates to a system-on-chip, and more 
specifically but not exclusively, to the techniques to enable 
power measurements of the system-on-chip in various 
modes. 

BACKGROUND DESCRIPTION 

0002. In a system-on-chip (SOC), the components of the 
SOC are integrated on a single chip. While the high integra 
tion of the components in the SOC provides advantages Such 
as chip area savings and better signal quality, the power 
consumption measurements of each individual component 
can be difficult because the logic and power domains in the 
SOC cannot be isolated easily using external means. 
0003. When the SOC is used in a mobile platform, the idle 
power consumption of the SOC is a key metric to determine 
the battery life of the mobile platform. Similarly, the thermal 
design power of the SOC is another key metric for the mobile 
platform as it indicates the maximum power consumed under 
real application workload. The dynamic power consumption 
of the SOC can assist in the design of a chassis for the mobile 
platform to make it more efficient, in the design of a heat sink 
with better heat dissipation and/or the platform cooling 
design. In a conventional SOC design, measuring the idle and 
dynamic power consumption of the SOC is not easy and may 
not be possible depending on the design of the SOC. 

BRIEF DESCRIPTION OF THE DRAWINGS 

0004. The features and advantages of embodiments of the 
invention will become apparent from the following detailed 
description of the subject matter in which: 
0005 FIG. 1 illustrates a block diagram of a SOC inaccor 
dance with one embodiment of the invention; 
0006 FIG. 2 illustrates a block diagram of an input/output 
module inaccordance with one embodiment of the invention; 
0007 FIG. 3 illustrates a block diagram of the modules 
controlled by a power management block in accordance with 
one embodiment of the invention; 
0008 FIG. 4 illustrates a clock gating scheme in an input/ 
output module in accordance with one embodiment of the 
invention; 
0009 FIG.5 illustrates a flow chart of the steps to perform 
idle power consumption measurements of an input/output 
module inaccordance with one embodiment of the invention; 
0010 FIG. 6 illustrates a flow chart of the steps to perform 
dynamic power consumption measurements of an input/out 
put module in accordance with one embodiment of the inven 
tion; and 
0011 FIG. 7 illustrates a system to implement the methods 
disclosed herein in accordance with one embodiment of the 
invention. 

DETAILED DESCRIPTION 

0012 Embodiments of the invention described herein are 
illustrated by way of example and not by way of limitation in 
the accompanying figures. For simplicity and clarity of illus 
tration, elements illustrated in the figures are not necessarily 
drawn to scale. For example, the dimensions of Some ele 
ments may be exaggerated relative to other elements for clar 
ity. Further, where considered appropriate, reference numer 
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als have been repeated among the figures to indicate 
corresponding or analogous elements. Reference in the speci 
fication to “one embodiment” or “an embodiment of the 
invention means that a particular feature, structure, or char 
acteristic described in connection with the embodiment is 
included in at least one embodiment of the invention. Thus, 
the appearances of the phrase “in one embodiment in various 
places throughout the specification are not necessarily all 
referring to the same embodiment. 
0013 Embodiments of the invention provide a method and 
system to enable power measurements of a SOC in various 
modes. In one embodiment of the invention, the SOC has full 
controllability of its logic and circuitry to facilitate configu 
ration of the SOC into a desired mode of operation. This 
allows hooks and/or mechanisms to access the SOC exter 
nally to configure the SOC. For example, in one embodiment 
of the invention, the hooks in the SOC allow a backend tester 
to configure the SOC into various modes easily to perform 
power consumption measurements of one or more individual 
components of the SOC. The power consumption measure 
ment of the individual components in the SOC can be per 
formed faster and can be more accurate. In addition, the 
overall yield of the SOC can be increased as it is easier to 
detect failure parts based on the individual power consump 
tions of the components of the SOC. 
0014. The following figures described herein illustrate the 
various techniques to facilitate full controllability of the logic 
and I/O circuitry in the SOC to perform power measurements 
of the components of the SOC. FIG. 1 illustrates a block 
diagram 100 of a SOC 105 in accordance with one embodi 
ment of the invention. The SOC 105 has two processing cores 
110 and 120 that are coupled with an input/output (I/O) mod 
ule 130 via communication links 116 and 124 respectively. 
The processor cores 110 and 120 communicate with each 
other via communication link 114 and can be accessed exter 
nally via communication links 112 and 122 respectively. The 
processor cores 110 and 120 may be combined into a single 
module in another embodiment of the invention. Each pro 
cessor core 110 and 120 may also have more than one pro 
cessing unit in another embodiment of the invention. 
(0015 The I/O module 130 provides an external interface 
to the processing cores 110 and 120 via communication links 
132 and 136. In one embodiment of the invention, the I/O 
module 130 has control logic to facilitate enabling or dis 
abling the core logic and the I/O circuits in the I/O module 
130 and/or the SOC 105. For example, in one embodiment of 
the invention, when idle power consumption of the I/O mod 
ule 130 is to be measured, the control logic in the I/O module 
130 switches off the core logic and I/O circuits to minimize 
the switching activity and power consumption of the I/O 
module 130. 

0016. In one embodiment of the invention, the I/O module 
130 has a number of power domains that connects the various 
internal logic blocks in the I/O module. By separating the 
various internal logic blocks into different power domains or 
planes, the power consumption of the various internal logic 
blocks can easily be controlled and measured. 
(0017. The SOC 105 may also have an interface module 
140 coupled with the I/O module 130 via the communication 
link 134 and can be access externally via the communication 
link 142. The communication links include, but is not limited 
to, a Direct Media Interface (DMI), a Peripheral Component 
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Interconnect Express (PCI-E) interface, a Common System 
Interface (CSI), and any other Suitable communication pro 
tocol. 
0018. The components illustrated in the SOC 105 are not 
meant to be limiting and in other embodiments of the inven 
tion, the configuration of the SOC 105 includes other com 
ponents that are not shown in FIG.1. One of ordinary skill in 
the relevant art will appreciate that other configuration of the 
SOC 105 can be used without affecting the workings of the 
invention. In addition, the techniques described for the I/O 
module 130 are also not meant to be limiting. One of ordinary 
skill in the relevant art will readily appreciate that the tech 
niques may be applied to other components in the SOC 105 
without affecting the workings of the invention. 
0019 FIG. 2 illustrates a block diagram 200 of an I/O 
module 130 inaccordance with one embodiment of the inven 
tion. The I/O module 130 has a power management block 
210, a Common System Interface (CSI) module 220, a switch 
module 230, a DMI module 240, and a PCI-E module 250. 
The power management block 210 has logic to allow full 
controllability of the I/O module 130 in one embodiment of 
the invention. For example, in one embodiment of the inven 
tion, the power management block 210 has control logic to 
configure the interface state for each interface/communica 
tion link 116, 124, 132, 134 and 136. Based on the desired 
mode of operation, the power management block 210 can set 
the desired interface state of each interface of the I/O module 
130. In one embodiment of the invention, the control logic of 
the power management block 210 is implemented using, but 
not limited to, registers, state machines, combinational logic 
and the like. 

0020. The CSI module 220 interfaces between the I/O 
module 130 and the processing cores 110 and 120 via the 
communication links 116 and 124 respectively. In one 
embodiment of the invention, the CSI module 220 has logic to 
simulate the communication to and from the processing cores 
110 and 120. By doing so, this allows the processing cores 
110 and 120 to be set into an idle or quiescence mode while 
the I/O module 130 can be operated or exercised in a dynamic 
or functional mode for dynamic power consumption mea 
Surements. For example, in one embodiment of the invention, 
when the dynamic power consumption of only the I/O module 
130 is to be measured, the processing cores 110 and 120 are 
set into an idle mode and any communication to and from the 
processing cores 110 and 120 are not actually relayed to the 
processing cores 110 and 120 but simulated by the CSI mod 
ule 220. This allows the dynamic power consumption mea 
surements of the I/O module 130 to be close to the real traffic 
or application workload. 
0021. In one embodiment of the invention, the CSI module 
220 simulates a read command to the processing cores 110 
and 120 by returning inbound dummy read completions with 
a known signature/value at a user settable frequency of the 
processing cores 110 and 120. Similarly, the CSI module 220 
simulates a write command to the processing cores 110 and 
120 by dropping the writes at the CSI interface of the CSI 
module 220. This ensures that the logic in the CSI module 220 
can be exercised during the measurement of the dynamic 
power consumption of the I/O module 130 even if the pro 
cessing cores 110 and 120 are kept in idle mode. 
0022. The switch module 230 manages the routing of 
communication traffic among the power management block 
210, the CSI module 220, the DMI module 240, and the 
PCI-E module 250. For example, in one embodiment of the 
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invention, the switch module 230 receives data from the port 
1242 of the DMI module 240 and sends the received data to 
the CSI module 220. The switch module performs conversion 
of the data formats when necessary during the routing of the 
communication traffic in one embodiment of the invention. 

0023. In one embodiment of the invention, the switch 
module 230 has logic to determine whether the incoming 
communication traffic involves the processing cores 110 and 
120. For example, in one embodiment of the invention, if the 
incoming communication traffic involves or requires routing 
of the traffic from one port to another port, the switch module 
230 performs the routing of the traffic without activating the 
processing cores 110 and 120. If the processing cores 110 and 
120 are in an idle state when the incoming communication 
traffic is received, the processing cores 110 and 120 can 
remain in the idle state while the switch module 230 performs 
the routing of the traffic or data. With the logic in the switch 
module 230, the processing cores 110 and 120 are not unnec 
essarily activated or woken up from its idle state and can 
remain in its idle State for longer periods of time to save power 
consumption. 
0024. In one embodiment of the invention, the switch 
module 230 can determine whether the incoming communi 
cation traffic involves the processing cores 110 and 120 by 
examining the Source and destination headers of the commu 
nication traffic. For example, in one embodiment of the inven 
tion, when the I/O module 130 receives data from the port 
1252 of the PCI-E module 250, the data is sent to the switch 
module 230 via communication link 234. 

0025. After receiving the data, the switch module 230 
checks the header(s) of the received data and determines the 
destination of the received data. If the destination of the 
received data is to another port or interface other than the CSI 
interface in the CSI module 220, i.e., peer-to-peer traffic, the 
switch module 230 routes the received data to the respective 
port or interface without the need for the processing cores 110 
and 120 to process the received data. The peer-to-peer traffic 
includes, but is not limited to, graphics data, keyboard emu 
lations, inter-port data and the like. 
0026. For example, in one embodiment of the invention, 
the switch module 230 routes the data from port 1252 of the 
PCI-E module 250 to the port 2244 of the DMI module 240 
without activating the processing cores 110 and 120. This 
allows the SOC 105 to conserve power as the processing cores 
110 and 120 can remain in an idle state when peer-to-peer 
traffic is received. One of ordinary skill in the relevantart will 
readily appreciate that other methods of determining whether 
peer-to-peer traffic is received can also be applicable to the 
invention without affecting the workings of the invention. 
0027. The DMI module 240 and the PCI-E module 250 
illustrate two interfaces of the I/O module 130 and are not 
meant to be limiting. In other embodiments of the invention, 
the DMI module 240 and the PCI-E module 250 can have 
more than two or less than two ports and each port can have 
different speeds and configuration. One of ordinary skill in 
the relevant will readily appreciate that other configurations 
of the DMI module 240 and the PCI-E module 250 can be 
used without affecting the workings of the invention. 
(0028 FIG. 3 illustrates a block diagram 300 of the mod 
ules controlled by the power management block 210 in accor 
dance with one embodiment of the invention. For the pur 
poses of illustration, the I/O module is assumed to have two 
clock sources, the core phase lock loop (PLL) and the PCI-E 
PLL 320. The PCI-E PLL 320 provides the clock(s) to the 
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PCI-E module 250 and the core PLL 310 provides the clock 
(s) to the I/O module 130 and other modules in the SOC 105 
as required. 
0029. The power management block 210 is coupled with 
the core PLL 310 and the PCI-E PLL 320 to control the clock 
gating of the clocks provided by the core PLL 310 and the 
PCI-E PLL 320. By clock gating the clocks to the unused 
cluster of logic that can be switched offin an idle mode of the 
I/O module 130 and/or the SOC 105, the power management 
block 210 allows the SOC 105 to save power. In one embodi 
ment of the invention, the power management block 210 
sends the clock gating signals to the core PLL 310 and the 
PCI-E PLL 320 via the communication links 314 and 324 
respectively. In another embodiment of the invention, the 
power management block 210 sends the clock gating signals 
to the core PLL 310 and the PCI-E PLL 320 via a separate 
communication link (Not shown in FIG. 3). 
0030 The power management block 210 is also coupled to 
one or more power gates 330. To facilitate the power con 
sumption measurement of the I/O module 103, the various 
internal logic blocks in the I/O module 130 are separated into 
one or more power domains or Voltage planes. In one embodi 
ment of the invention, unused logic that can be switched off 
when the I/O module 130 is in an idle state is connected to one 
or more particular power domains. Each particular power 
domain of the unused logic is connected with a power gate in 
one embodiment of the invention. 
0031. The power gate is a large transistor implemented in 
the I/O module 130 and is positioned between the voltage 
input pad(s) or bump(s) on the die or package of the SOC 105 
and any unused logic in one embodiment of the invention. The 
power gate(s) passes the Voltage Supplied from the Voltage 
input pad(s) or bump(s) with a very Small Voltage drop to the 
logic that is power gated. When the power gate is activated or 
enabled, it reduces the Voltage to the gated logic from a 
normal Voltage level to a minimum retention Voltage level. 
The minimum retention voltage level is the lowest voltage 
level where the logic coupled to the power gate is still able to 
retain its functional or previous value. In one embodiment of 
the invention, the retention voltage level is determined based 
on factors including, but not limited to, the process con 
straints, statistical analysis of state changes in the gated logic, 
the failure rate of the register bits in the gated logic, and the 
like. 
0032. By activating the power gate(s) to the gated logic, it 
allows the I/O module 103 to save power consumption when 
it is in an idle mode because the Voltage to the gated logic is 
reduced from a normal level to a minimum retention level. In 
one embodiment of the invention, the power management 
block 210 has programmable registers that control the clock 
gating in the core PLL 310 and the PCI-E PLL 320 and the 
power gate(s). This facilitates the control of the SOC 105 to a 
desired mode of operation for power consumption measure 
ments. In one embodiment of the invention, the program 
mable registers of the power management block 210 are 
accessible directly via the communication link 132. This 
allows a hook or a mechanism to control the configuration of 
the SOC 105 easily for power consumption measurements. In 
addition, the hooks allow burn-intesting, quality and reliabil 
ity testing, characterization measurements to be performed 
with ease and with better accuracy. In another embodiment of 
the invention, the power management block 210 has status 
registers that reflect the condition or status of the I/O module 
130 and/or the SOC 105. 
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0033. In another embodiment of the invention, the power 
management block 210 switches off unnecessary parts of the 
I/O circuits in the SOC 105 when the SOC 105 is in an idle 
mode. For example, in one embodiment of the invention, the 
power management block 210 keeps only one squelch circuit 
active in the PCI-E module 250 and the DMI module 240 
when the SOC 105 is in an idle mode. The squelch circuit 
detects impending traffic burst when the interface is in an idle 
or sleep state. The squelch I/O logic circuitry attempts to 
detect differential voltage in the differential pins of the inter 
face to sense activity and prepares the interface to exit from 
idle or sleep state. 
0034. The techniques described for the I/O module 130 are 
meant for illustration and it is not limited only to the I/O 
module 130. One of ordinary skill in the relevant art will 
readily appreciate how to apply similar techniques to the 
other components of the SOC 105 and it will not be described 
herein. 
0035 FIG. 4 illustrates a clock gating scheme 400 in the 
I/O module 130 in accordance with one embodiment of the 
invention. The core PLL 310 provides a main clock 312 to the 
clock gate 1410 and the clock divider 420. The clock gate 1 
410 controls clock 1412 and clock 2414 that can be disabled 
when the I/O module 130 is set in an idle mode or state. In one 
embodiment of the invention, the clock gate 1410 is con 
trolled by the control signal(s) 402 from the power manage 
ment block 210. In another embodiment of the invention, the 
power management block 210 sends the control signal(s) to 
the clock gate 1410 via the core PLL 310. One of ordinary 
skill in the relevant art will readily appreciate that other meth 
ods of controlling the clock gate 1410 can be used without 
affecting the workings of the invention. 
0036 Clock 1412 and clock 2414 are provided to the 
logic in the I/O module 130 and/or the other components of 
the SOC 105 that can be switched off or disabled during an 
idle mode of the SOC 105 in one embodiment of the inven 
tion. Clock 3 416 illustrates a clock that is provided to the 
logic that cannot be switched off even when the I/O module 
130 or SOC 105 is in an idle mode. For example, in one 
embodiment of the invention, clock 3 416 is provided to the 
power management block 210 and clock 3 416 is not clock 
gated because the power management block 210 needs to be 
active in an idle mode of the I/O module 130 to ensure that the 
I/O module 130 can be switched back to normal operating 
mode from an idle mode. 

0037. The clock divider 420 illustrates that the main clock 
312 can be divided or scaled down to other clock frequencies 
to form clock 4422 and clock 5425. The PCI-E PLL 320 also 
provides a main clock 322 to a clock gate 2430. Clocks 432 
and 434 can also be disabled when the I/O module 130 is set 
in an idle mode. Similarly, in one embodiment of the inven 
tion, the clock gate 2430 is controlled by the control signal(s) 
403 from the power management block 210. The control 
signals 402 and 403 of the clock gates 410 and 430 can be 
enabled or disabled in parallel in one embodiment of the 
invention. In another embodiment of the invention, the con 
trol signals 402 and 403 of the clock gates 410 and 430 can be 
enabled or disabled independent of each other. 
0038. In one embodiment of the invention, the core PLL 
310 and the PCI-E PLL 320 can be bypassed when the I/O 
module 130 and/or the SOC 105 is in an idle mode. This 
allows the core PLL 310 and the PCI-E PLL 320 to be dis 
abled by the power management block 210 to save power 
consumption of the SOC 105. In this scenario, the clock 
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source of the power management block 210 can be provided 
by an external Source. The clock gating scheme 400 as illus 
trated is not meant to be limiting. One of ordinary skill in the 
relevant art will readily appreciate that other configurations of 
the clock gating scheme can be utilized without affecting the 
workings of the invention. 
0039 FIG. 5 illustrates a flow chart 500 of the steps to 
perform idle power consumption measurements of the I/O 
module 130 inaccordance with one embodiment of the inven 
tion. For clarity of illustration, FIG. 5 is discussed with ref 
erence to FIG. 2. In step 505, the power management block 
210 switches all the interfaces into an idle mode. For 
example, in one embodiment of the invention, the power 
management block 210 switches the CSI interface in the CSI 
module 220, the ports 242 and 244 in the DMI module 240, 
the ports 252 and 254 in the PCI-E module 250 to an idle state. 
0040. In one embodiment of the invention, the interfaces 
of the I/O module 130 and/or the SOC 105 are compliant with 
an Active State Power Management (ASPM) protocol. For 
example, in one embodiment of the invention, if the I/O 
module 130 is compliant with ASPM, the power management 
block 210 switches the CSI interface in CSI module 220, the 
ports 242 and 244 in the DMI module 240, the ports 252 and 
254 in the PCI-E module 250 to a L1 state when the appro 
priate control register(s) in the power management block 210 
is set in step 505. 
0041. In step 510, the processing cores 110 and 120 and 
the interface 140 are set into an idle mode or low power state. 
In one embodiment of the invention, the processing cores 110 
and 120 are compliant with the advanced configuration and 
power interface (ACPI) standard (ACPI standard, “Advanced 
Configuration and Power Interface Specification’. Revision 
3.0b, published 10 Oct. 2006). For example, in one embodi 
ment of the invention, if the processing cores 110 and 120 are 
compliant with ACPI, the processing cores 110 and 120 are 
set to power state C6 or C7 in step 510. 
0042. In step 515, the retention voltage of the power gate 
(s) is set or configured in one embodiment of the invention. 
The retention Voltage is set by using appropriate fuse settings 
in the I/O module 130 in one embodiment of the invention. In 
another embodiment of the invention, the retention voltage 
may be set to a default Voltage level and no configuration is 
required. In step 520, the power management block 210 
enables the power gate(s). In step 525, the power manage 
ment block 210 enables the clock gate(s). 
0043. The power consumption of the I/O module 130 is 
measured in step 530 and the flow ends. The measurement of 
the power consumption of the I/O module 130 is determined 
by measuring the current via the voltage supply of the I/O 
module 130 through a resistor of known resistance in one 
embodiment of the invention. Although the flow 500 
describes the power measurement of only the I/O module 
130, it is not meant to be limiting. One of ordinary skill in the 
relevant will readily appreciate how to apply similar tech 
niques to other components in the SOC 105 to determine the 
power consumption of the other components in the SOC 105. 
0044 FIG. 6 illustrates a flow chart 600 of the steps to 
perform dynamic power consumption measurements of the 
I/O module 130 in accordance with one embodiment of the 
invention. For clarity of illustration, FIG. 6 is discussed with 
reference to FIG. 2. In step 605, the power management block 
210 Switches or sets all the interfaces into a normal mode or 
state. For example, in one embodiment of the invention, the 
power management block 210 switches the CSI interface in 
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CSI module 220, the ports 242 and 244 in the DMI module 
240, the ports 252 and 254 in the PCI-E module 250 to a 
normal state. 

0045. In one embodiment of the invention, if the I/O mod 
ule 130 is compliant with ASPM, the power management 
block 210 switches the CSI interface in CSI module 220, the 
ports 242 and 244 in the DMI module 240, the ports 252 and 
254 in the PCI-E module 250 to a LO state when the appro 
priate control register(s) in the power management block 210 
is set in step 605. 
0046. In step 610, the processing cores 110 and 120 and 
the interface 140 are set into an idle mode or low power state. 
For example, in one embodiment of the invention, if the 
processing cores 110 and 120 are compliant with ACPI, the 
processing cores 110 and 120 are set in power state C6 or C7 
state in step 610. In step 615, the power management block 
210 disables or deactivates the power gate(s) and disables the 
clock gate(s). This allows the I/O module 130 to operate in 
normal mode where all clocks are enabled and the Voltage 
level is set at normal levels. 

0047. In step 620, communication traffic is injected or 
provided to the I/O module 130 to activate or exerciseas much 
of the logic in the I/O module 130. For example, in one 
embodiment of the invention, read and write communication 
traffic is sent to the I/O module 130 via the ports 242 and 244 
in the DMI module 240, and the ports 252 and 254 in the 
PCI-E module 250. The CSI module is able to simulate read 
and write commands from the processing cores 110 and 120 
when any traffic from the ports 242 and 244 in the DMI 
module 240, and the ports 252 and 254 in the PCI-E module 
250 are directed to the processing cores 110 and 120. One of 
ordinary skill in the relevant art will readily appreciate that 
other methods of exercising the logic in the I/O module 130 
can also be used and these other methods are applicable to the 
invention without affecting the workings of the invention. 
0048. In optional step 625, peer-to-peer traffic is also 
injected into the I/O module 130 if the switch module 230 is 
able to facilitate or support peer-to-peer traffic. For example, 
in one embodiment of the invention, when data designated for 
port 2254 in the PCI-E module 250 is received via port 1242 
in the DMI module 240, the Switch module 230 is able to route 
the data without involving the processing cores 110 and 120. 
The dynamic power consumption of the I/O module 130 is 
measured in step 630 and the flow ends. The measurement of 
the power consumption of the I/O module 130 is determined 
by measuring the current via the voltage supply of the I/O 
module 130 through a resistor of known resistance in one 
embodiment of the invention. Although the flow 600 
describes the power measurement of only the I/O module 
130, it is not meant to be limiting. One of ordinary skill in the 
relevant will readily appreciate how to apply similar tech 
niques to other components in the SOC 105 to determine the 
power consumption of the other components in the SOC 105. 
0049 FIG. 7 illustrates a system 700 to implement the 
methods disclosed herein in accordance with one embodi 
ment of the invention. The system 700 includes, but is not 
limited to, a desktop computer, a laptop computer, a netbook, 
a notebook computer, a personal digital assistant (PDA), a 
server, a workstation, a cellular telephone, a mobile comput 
ing device, an Internet appliance or any other type of com 
puting device. In another embodiment, the system 700 used to 
implement the methods disclosed herein may be a system on 
a chip (SOC) system. 
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0050. The processor 710 has a processing core 712 to 
execute instructions of the system 700. The processing core 
712 includes, but is not limited to, pre-fetch logic to fetch 
instructions, decode logic to decode the instructions, execu 
tion logic to execute instructions and the like. The processor 
710 has a cache memory 716 to cache instructions and/or data 
of the system 700. In another embodiment of the invention, 
the cache memory 716 includes, but is not limited to, level 
one, level two and level three, cache memory or any other 
configuration of the cache memory within the processor 710. 
0051. The memory control hub (MCH) 714 performs 
functions that enable the processor 710 to access and com 
municate with a memory 730 that includes a volatile memory 
732 and/or a non-volatile memory 734. The volatile memory 
732 includes, but is not limited to, Synchronous Dynamic 
Random Access Memory (SDRAM), Dynamic Random 
Access Memory (DRAM), RAMBUS Dynamic Random 
Access Memory (RDRAM), and/or any other type of random 
access memory device. The non-volatile memory 734 
includes, but is not limited to, NAND flash memory, phase 
change memory (PCM), read only memory (ROM), electri 
cally erasable programmable read only memory (EEPROM), 
or any other type of non-volatile memory device. 
0052. The memory 730 stores information and instruc 
tions to be executed by the processor 710. The memory 730 
may also stores temporary variables or other intermediate 
information while the processor 710 is executing instructions. 
The chipset 720 connects with the processor 710 via Point 
to-Point (PtP) interfaces 717 and 722. The chipset 720 
enables the processor 710 to connect to other modules in the 
system 700. In one embodiment of the invention, the inter 
faces 717 and 722 operate in accordance with a PtP commu 
nication protocol such as the Intel(R) QuickPath Interconnect 
(QPI) or the like. 
0053. The chipset 720 connects to a display device 740 
that includes, but is not limited to, liquid crystal display 
(LCD), cathode ray tube (CRT) display, or any other form of 
visual display device. In one embodiment of the invention, the 
processor 710 and the chipset 720 are merged into a SOC. In 
addition, the chipset 720 connects to one or more buses 750 
and 755 that interconnect the various modules 774, 760, 762, 
764, and 766. Buses 750 and 755 may be interconnected 
together via a bus bridge 772 if there is a mismatch in bus 
speed or communication protocol. The chipset 720 couples 
with, but is not limited to, a non-volatile memory 760, a mass 
storage device(s) 762, a keyboard/mouse 764 and a network 
interface 766. 

0054 The mass storage device 762 includes, but is not 
limited to, a solid state drive, a hard disk drive, an universal 
serial bus flash memory drive, or any other form of computer 
data storage medium. The network interface 766 is imple 
mented using any type of well known network interface stan 
dard including, but not limited to, an Ethernet interface, a 
universal serial bus (USB) interface, a Peripheral Component 
Interconnect (PCI) Express interface, a wireless interface 
and/or any other suitable type of interface. The wireless inter 
face operates in accordance with, but is not limited to, the 
IEEE 802.11 standard and its related family, HomePlug AV 
(HPAV), Ultra Wide Band (UWB), Bluetooth, WiMax, or any 
form of wireless communication protocol. 
0055 While the modules shown in FIG. 7 are depicted as 
separate blocks within the system 700, the functions per 
formed by some of these blocks may be integrated within a 
single semiconductor circuit or may be implemented using 
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two or more separate integrated circuits. For example, 
although the cache memory 716 is depicted as a separate 
block within the processor 710, the cache memory 716 can be 
incorporated into the processor core 712 respectively. The 
system 700 may include more than one processor/processing 
core in another embodiment of the invention. 
0056. The methods disclosed herein can be implemented 
in hardware, software, firmware, or any other combination 
thereof. Although examples of the embodiments of the dis 
closed subject matter are described, one of ordinary skill in 
the relevant art will readily appreciate that many other meth 
ods of implementing the disclosed subject matter may alter 
natively be used. In the preceding description, various aspects 
of the disclosed subject matter have been described. For pur 
poses of explanation, specific numbers, systems and configu 
rations were set forth in order to provide a thorough under 
standing of the Subject matter. However, it is apparent to one 
skilled in the relevant art having the benefit of this disclosure 
that the subject matter may be practiced without the specific 
details. In other instances, well-known features, components, 
or modules were omitted, simplified, combined, or split in 
order not to obscure the disclosed subject matter. 
0057 The term “is operable' used herein means that the 
device, system, protocol etc. is able to operate or is adapted to 
operate for its desired functionality when the device or system 
is in off-powered state. Various embodiments of the disclosed 
Subject matter may be implemented in hardware, firmware, 
software, or combination thereof, and may be described by 
reference to or in conjunction with program code, such as 
instructions, functions, procedures, data structures, logic, 
application programs, design representations or formats for 
simulation, emulation, and fabrication of a design, which 
when accessed by a machine results in the machine perform 
ing tasks, defining abstract data types or low-level hardware 
contexts, or producing a result. 
0058. The techniques shown in the figures can be imple 
mented using code and data stored and executed on one or 
more computing devices such as general purpose computers 
or computing devices. Such computing devices store and 
communicate (internally and with other computing devices 
over a network) code and data using machine-readable media, 
Such as machine readable storage media (e.g., magnetic disks; 
optical disks; random access memory; read only memory; 
flash memory devices; phase-change memory) and machine 
readable communication media (e.g., electrical, optical, 
acoustical or other form of propagated signals—such as car 
rier waves, infrared signals, digital signals, etc.). 
0059 While the disclosed subject matter has been 
described with reference to illustrative embodiments, this 
description is not intended to be construed in a limiting sense. 
Various modifications of the illustrative embodiments, as 
well as other embodiments of the subject matter, which are 
apparent to persons skilled in the art to which the disclosed 
subject matter pertains are deemed to lie within the scope of 
the disclosed subject matter. 

What is claimed is: 
1. A method comprising: 
setting one or more interfaces of a system-on-chip (SOC) 

into an idle mode; 
setting one or more processor cores in the SOC into an idle 

State; 
disabling one or more clock inputs to the SOC: 
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reducing a Voltage level of one or more logic blocks of the 
SOC, the one or more logic blocks having a common 
Voltage plane; and 

measuring a power consumption of the SOC. 
2. The method of claim 1, wherein setting the one or more 

interfaces of the SOC into the idle mode comprises setting 
one or more mode registers associated with the one of more 
interfaces of the SOC. 

3. The method of claim 1, wherein the one or more logic 
blocks of the SOC comprise one or more registers, and 
wherein reducing the Voltage level of the one or more logic 
blocks of the SOC comprises reducing the voltage level of the 
one or more logic blocks such that each register is able to 
retain its state. 

4. The method of claim 1, wherein the one or more inter 
faces of the SOC comprise one or more of a Direct Media 
Interface (DMI), a Peripheral Component Interconnect 
Express (PCI-E) interface, and a Common System Interface 
(CSI). 

5. The method of claim 1, wherein the idle mode of the one 
or more interfaces of the SOC is compliant at least in part with 
an Active State Power Management (ASPM) idle state. 

6. The method of claim 1, wherein disabling the one or 
more clock inputs to the SOC comprises turning off one or 
more Phase Locked Loops (PLLs) of the SOC. 

7. The method of claim 1, wherein the idle state of the one 
or more processor cores is compliant at least in part with an 
Advanced Configuration and Power Interface (ACPI) idle 
State. 

8. A method comprising: 
setting one or more interfaces of a system-on-chip (SOC) 

into an active mode; 
setting one or more processor cores in the SOC into an idle 

State; 
enabling one or more clock inputs to the SOC: 
providing communication traffic to the SOC; and 
measuring a power consumption of the SOC. 
9. The method of claim 8, wherein setting the one or more 

interfaces of the SOC into the active mode comprises setting 
one or more mode registers associated with the one of more 
interfaces of the SOC. 

10. The method of claim 8, further comprising providing 
peer-to-peer communication traffic to the SOC. 

11. The method of claim 8, wherein the one or more inter 
faces of the SOC comprise one or more of a Direct Media 
Interface (DMI), a Peripheral Component Interconnect 
Express (PCI-E) interface, and a Common System Interface 
(CSI). 

12. The method of claim 8, wherein the idle mode of the 
one or more interfaces of the SOC is compliant at least in part 
with an Active State Power Management (ASPM) idle state. 

13. The method of claim8, wherein the idle state of the one 
or more processor cores is compliant at least in part with an 
Advanced Configuration and Power Interface (ACPI) idle 
State. 
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14. An apparatus comprising: 
power management logic to: 

control one or more power gates, each power gate 
coupled with a Voltage input and a power domain of 
one or more logic blocks; and 

control one or more clockinputs to the one or more logic 
blocks. 

15. The apparatus of claim 14, wherein the power manage 
ment logic is further to control a link state of each of one or 
more interfaces of the apparatus. 

16. The apparatus of claim 14, wherein each power gate, in 
response to an activation of each power gate, is to provide the 
Voltage input to the power domain of the one or more logic 
blocks. 

17. The apparatus of claim 14, wherein each power gate, in 
response to a deactivation of each power gate, is to: 

reduce the Voltage input; and 
provide the reduced voltage input to the power domain of 

the one or more logic blocks. 
18. The apparatus of claim 15, wherein the one or more 

interfaces comprise one or more of a Direct Media Interface 
(DMI), a Peripheral Component Interconnect Express (PCI 
E) interface, and a Common System Interface (CSI). 

19. The apparatus of claim 14, wherein the power manage 
ment logic is further to control input/output (I/O) logic of the 
apparatus. 

20. The apparatus of claim 14, wherein the one or more 
clockinputs comprise one or more Phase Lock Loops (PLLs) 
clock inputs. 

21. The apparatus of claim 15, wherein the one or more 
interfaces of the SOC are compliant at least in part with an 
Active State Power Management (ASPM). 

22. The apparatus of claim 14, wherein the apparatus fur 
ther comprises a processor having one or more processing 
cores, and wherein the power management unit is further to 
control an operating state of at least one of the one or more 
processing cores of the processor. 

23. The apparatus of claim 22, wherein the operating state 
of the at least one processor core is compliant at least in part 
with an Advanced Configuration and Power Interface (ACPI). 

24. The apparatus of 14, further comprising a module 
coupled with the processor and the power management logic 
to simulate a read command and a write command of the 
processor when the processor is set in an idle mode. 

25. The apparatus of 24, further comprising a switch mod 
ule coupled with the module and the one or more interfaces to: 

determine that communication traffic from the one or more 
interfaces does not require processing by the processor, 
and 

route the communication traffic among the one or more 
interfaces without any processing by the processor. 

26. The apparatus of 25, wherein the switch module to 
determine that the communication traffic from the one or 
more interfaces does not require processing by the processor 
is to check that a header of the communication traffic indi 
cates that the communication traffic is not directed to the 
processor. 


